Production of 4-hydroxypyrazole from the interaction of the alcohol dehydrogenase inhibitor pyrazole with hydroxyl radical.
Pyrazole, an effective inhibitor of alcohol dehydrogenase, was previously shown to be a scavenger of the hydroxyl radical. 4-Hydroxypyrazole is a major metabolite in the urine of animals administered pyrazole in vivo. Experiments were conducted to show that 4-hydroxypyrazole was a product of the interaction of pyrazole with hydroxyl radical generated from three different systems. The systems utilized were the iron-catalyzed oxidation of ascorbate, the coupled oxidation of hypoxanthine by xanthine oxidase, and NADPH-dependent microsomal electron transfer. Ferric-EDTA was added to all the systems to catalyze the production of hydroxyl radicals. A HPLC procedure employing either uv detection or electrochemical detection was utilized to assay for the production of 4-hydroxypyrazole. The three systems all supported the oxidation of pyrazole to 4-hydroxypyrazole by a reaction which was sensitive to inhibition by competitive hydroxyl radical scavengers such as ethanol, mannitol, or dimethyl sulfoxide and to catalase. The sensitivity to catalase implicates H2O2 as the precursor of the hydroxyl radical by all three systems. Superoxide dismutase inhibited production of 4-hydroxypyrazole only in the xanthine oxidase reaction system. In the absence of ferric-EDTA (and azide), microsomes catalyzed the oxidation of pyrazole to 4-hydroxypyrazole by a cytochrome P-450-dependent reaction which was independent of hydroxyl radicals. This latter pathway may be primarily responsible for the in vivo metabolism of pyrazole to 4-hydroxypyrazole. The production of 4-hydroxypyrazole from the interaction of pyrazole with hydroxyl radicals may be a sensitive, rapid technique for the detection of these radicals in certain tissues or under certain conditions, e.g., increasing oxidative stress.